
U.S. Department of the Interior
U.S. Geological Survey

Lakes and Reservoirs: Guidelines for
Study Design and Sampling -- A New Chapter in
the U.S. Geological Survey National Field
Manual for the Collection of Water-Quality Data

10th National Monitoring Conference – Working Together for Clean Water

Tampa, Florida

Session D-6, National Scale Monitoring Perspectives

Tuesday, May 3, 2016

W. Reed Green, U.S. Geological Survey, Lower Mississippi-Gulf Water Science
Center (wrgreen@usgs.gov)



Coauthors:

Dale M. Robertson, USGS,
Madison, Wisconsin

and

Franceska D. Wilde, USGS
(retired), Reston, Virginia

Supported by the USGS
Office of Water Quality



Provide general information, considerations, preparations
and USGS-specific guidelines needed to design and
implement studies in which lake or reservoir environmental
quality can be reliably monitored and evaluated.

Premise:

Monitoring program design and approach often serve
as the major sources of error and uncertainty in the
resulting data.

Purpose:



 To this end, this chapter includes a review of the basic
principles of limnological science, provides
 an explanation of the distinguishing characteristics of lakes and

reservoirs, and

 places special emphasis on the appropriate temporal and spatial
sampling strategies and

 approaches needed to account for differing data requirements.

 Topics related to stream and groundwater systems and
their interactions with lakes and reservoirs are not
addressed.

Purpose (cont.):



 Differences between natural lakes and manmade
impoundments (reservoirs)

10.1 -- Basic Limnology

Modified from Kimmel and others, 1990, figure 6.1



 Physical and Chemical Limnology

 Light and Water Clarity

 Temperature and Stratification

 pH

 Dissolved Oxygen

 Phosphorus and Nitrogen

 Chlorophyll a

10.1 -- Basic Limnology (cont.)



10.1, 10.2 -- Basic Limnology and
Comparative
Properties

 Overflow

 Interflow

 Underflow



10.1, 10.2 -- Basic Limnology and
Comparative
Properties

 Water temperature



10.1, 10.2 -- Basic Limnology and
Comparative
Properties

 Dissolved oxygen



10.1, 10.2 -- Basic Limnology and
Comparative
Properties

 Phosphorus



10.1, 10.2 -- Basic Limnology and
Comparative
Properties

 Phytoplankton



10.1, 10.2 (cont.)

Internal
Phosphorus
Loading

InflowDam InflowDam

InflowDam InflowDam

Temperature

Phosphorus Chlorophyll a

Dissolved Oxygen



10.1, 10.2 (cont.)

Internal
phosphorus

loading



10.1, 10.2 (cont.)

 Reservoir aging



10.1, 10.2 (cont.)

 Reservoir aging



10.3 General Considerations for Study
Design

 Common study types
 Reconnaissance

 Diagnostic

 Interpretive

 Sampling strategies and
approaches
 What to sample

 How many samples

 Where to sample

 When to sample



10.4 Preparations for data collection:
Data management and Safety Precautions

 Site files

 Safety precautions



10.5 Field-Measured Properties

 Light attenuation

 Multiparameter instrument sondes

 Methods for sonde deployment



10.6 Sampling in the Water Column

10.7 Sampling Bottom Material



10.8 Sampling Biological Components

 Phytoplankton

 Zooplankton

 Microorganisms

 Benthic fauna

 Microphytes

 Fish
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